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(54) SEMICONDUCTOR LIGHT EMITTING ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor light emitting element which is superior in 
the transmissivity of visible light, which obtains a high 
luminance, which controls a chromaticity with high 
accuracy and which obtains photothermal durability. 
SOLUTION: In the semiconductor light emitting element, 
electrodes of an LED chip 2 are connected to electrode 
patterns on a substrate 1 via bumps 3 (wires may be 
used), and the LED chip 2 is mounted. A phosphor 4 
composed of a substance is excited by light emitted from 
the LED chip 2, and generates emitted light on the side 
of a wavelength longer than that of its excitation light. 
The phosphor 4 is coated so as to surround the whole 
circumference of the LED chip 2 mounted on the 

substrate 1 in a protrusion shape. The phosphor 4 is an organic phosphor composed of a 
compound containing at least one aromatic cyclic molecule inside one molecule, or an organic 
metal complex phosphor composed of a compound which uses organic molecules or 
inorganic molecules as a ligand around at least one typical or transition metal ion inside one 
molecule. As a result, it is possible to obtain the semiconductor light emitting element which 
can control the chromaticity with high accuracy and whose durability is high. 
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(54) SEMICONDUCTOR LIGHT EMITTING ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
light emitting element which is superior in the 
transmissivity of visible light, which obtains a high 
luminance, which controls a chromaticity with high 
accuracy and which obtains photothermal durability. 
SOLUTION: In the semiconductor light emitting element, 
electrodes of an LED chip 2 are connected to electrode 
patterns on a substrate 1 via bumps 3 (wires may be 
used), and the LED chip 2 is mounted. A phosphor 4 
composed of a substance is excited by light emitted 
from the LED chip 2, and generates emitted light on the 
side of a wavelength longer than that of its excitation 
light. The phosphor 4 is coated so as to surround the 
whole circumference of the LED chip 2 mounted on the 
substrate 1 in a protrusion shape. The phosphor 4 is an 
organic phosphor composed of a compound containing at 
least one aromatic cyclic molecule inside one molecule, 
or an organic metal complex phosphor composed of a 
compound which uses organic molecules or inorganic 

molecules as a ligand around at least one typical or transition metal ion inside one molecule. As 
a result, it is possible to obtain the semiconductor light emitting element which can control the 
chromaticity with high accuracy and whose durability is high. 
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* NOTICES * 

JPO and IHPIT 1 are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a semiconductor light emitting element which mounted a LED tip which connected an 
electrode of a LED tip to an electrode pattern on a substrate, A semiconductor light emitting 
element covering so that the perimeter of a LED tip mounted in the shape of [ said ] substrate 
convex in a fluorescent substance which consists of a substance which is excited with light 
which emits light from said LED tip, and produces luminescence by the side of long wavelength 
rather than the excitation light may be surrounded. 

[Claim 2]The semiconductor light emitting element according to claim 1 which connected an 
electrode of said LED tip with an electrode pattern on said substrate via a vamp. 
[Claim 3]The semiconductor light emitting element according to claim 1 or 2 which is an organic 
fluorescent substance in which said fluorescent substance becomes 1 intramolecular from a 
compound containing at least one aromatic ring-like molecule. 

[Claim 4]The semiconductor light emitting element according to claim 1 or 2 in which said 
fluorescent substance is an organometallic complex fluorescent substance which becomes 1 
intramolecular from a ligand and a compound consisting mainly of at least one type or a 
transition metal ion. [ molecule / an organic molecule or / inorganic ] 



[Translation done.] 



http://ww4.ipdl.inpit.goj 2008/06/17 



JP,2003-046136,A [DETAILED DESCRIPTION] 



Page 1 of 5 



* NOTICES * 

• 1*1 

JPO and INPIT are not responsible for any 
daitages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the semiconductor light emitting element which 

emits white light. 

[0002] 

[Description of the Prior Art]There is art listed below as a conventional white semiconductor 
light emitting element (LED). 

(1) In the white light element which combined a blue or bluish purple light emitting diode and one 
sort or two sorts or more of fluorescent substances which absorb luminescence of this light 
emitting diode and emit light to a visible range, The luminescent color of a light emitting diode 
and a fluorescent substance adds colors, and it becomes a relation of the complementary color 
mutually, and said fluorescent substance is chosen so that light may be emitted white (JP 10- 
163535 A). 

(2) Raise color rendering properties by using a wavelength conversion material for the white light 
source which made the light emitting device the light emitting diode chip, and carrying out 
wavelength changing to it (JP.1 1-39917 f A). Specifically, a LED tip is covered with the epoxy 
resin which carried out dissolution distribution of the coloring matter rhodamine (Rhodamin). 

(3) Form the fluorescence layer of fixed thickness with the inorganic fluorescent thin film which 
used sputtering process in the shape of a LED tip, and was formed (JP,1 1-4601 5, A). (4) By the 
blue glow of a light emitting diode, the wavelength changing phosphor material which uses as the 
main ingredients the phosphor powder which carries out excited light, and the powder over which 
the excitation light is scattered is mixed with an acrylic solvent, apply or print to 
photoconductive admission into a cfub of an indicator, form a color tone austausch layer, and 
acquire white light (JP,1 1-248493A). 

(5) Equip a light emitting diode with the cap containing a fluorescent substance removable, and 
make it change the luminescent color of LED into the color of a request of white and others. As 
a fluorescent substance, a fluorescent substance, a fluorescent pigment, fluorescent dye, etc 
are used (JP,1 1-87784AX 

(6) Form the light emitting diode to which the upper part of a gallium nitride system 
semiconductor LED tip is made to slush and carry out curing formation of what carried out 
mixture dispersion of the fluorescent substance into the epoxy resin (JP,2000-252523,A). 

(7) Use the organic fluorescent substance in which carriers, such as polymethacrylic acid ester, 
were made to dissolve colors, such as Rhodamin B, Rhodamin 6G, and Basic Yellow HG, as a 
fluorescent substance (JP,1 1-4601 9,A). 

(8) In addition, using rare earth complexes, such as Eu, Tb, Nd, is proposed as a fluorescent 
substance (chemicals and industry volume [ 53rd ] No. 2 (2000)). 

[0003] 

[Problem(s) to be Solved by the Invention] However, there were the following problems in each of 
above-mentioned conventional technologies. 

(1) In the art indicated by JP,10-163535,A, the fluorescent substance was inorganic powder, 
visible light scattering was not avoided but the rise in luminosity had difficulty. 
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(2) In the art indicated by JP f 1 1-3991 7A it is a gestalt which slushes into a crevice the resin 
which ca^iqd out the coloring matter dissolution, and processability has difficulty and highly 
precise chromaticity management is difficult. 

(3) In the art indicated by JP.1 1-46015A since it is based on sputtering process, need a vacuum 
evaporator and require big-ticket equipment. 

(4) In the art indicated by JP,1 1-248493A there is distance of the blue excitation light source 
and a fluorescent substance layer, excitation light decreases, and luminosity falls. 

(5) In the art indicated by JP,1 1-87784A the fluorescent substance content coating of cap 
shape has the distance from a light source, and a rise in luminosity is difficult for it at reduction 
in excitation light. 

(6) In the art indicated by JP,2000-252523,A, a fluorescent substance is slushed into two steps 
of crevices with resin, it is based on the sedimentation, and chromaticity management of 
luminescence has difficulty. 

(7) In the art indicated in the aforementioned (7) paragraph and (8) paragraphs, although the 
fluorochrome of only a mere organic component is excelled in endurance, it dissolves and 
solidifies in a PMMA solid and there is a problem in the operativity of processing and mounting to 
up to the minute LED surface. 

[0004]An object of this invention is to obtain the chromaticity managed high-intensity and highly, 
and to obtain a semiconductor light emitting element with high light-and-heat endurance by 
canceling the above problems, and excitation light and fluorescence being excellent in 
permeability, and making light scattering appropriately. 
[0005] 

[Means for Solving the Problem]In a semiconductor light emitting element which mounted a LED 
tip which connected an electrode of a LED tip to an electrode pattern on a substrate in a 
semiconductor light emitting element of this invention, It covers so that the perimeter of a LED 
tip mounted in the shape of [ said ] substrate convex in a fluorescent substance which consists 
of a substance which is excited with light which emits light from said LED tip, and produces 
luminescence by the side of long wavelength rather than the excitation light may be surrounded. 
[0006]When making it a part of light penetrated without having emitted light from a LED tip and 
exciting a fluorescent substance and light which emitted light from a LED tip, excited a 
fluorescent substance, and became long wavelength rather than excitation light serve as 
complementary color relation mutually according to this invention, a semiconductor light emitting 
element which carries out white light is obtained. 
[0007] 

[Embodiment of the Invention]In the semiconductor light emitting element in which the invention 
of this invention according to claim 1 mounted the LED tip which connected the electrode of the 
LED tip to the electrode pattern on a substrate, The fluorescent substance which consists of a 
substance which is excited with the light which emits light from said LED tip, and produces 
luminescence by the side of long wavelength rather than the excitation light, A part of light 
penetrated without having covered so that the perimeter of the LED tip mounted in the shape of 
[ said ] substrate convex might be surrounded, having emitted light from the LED tip, and 
exciting a fluorescent substance. It has the operation of carrying out white light, by making it the 
light which emitted light from the LED tip, excited the fluorescent substance, and became long 
wavelength rather than excitation light serve as complementary color relation mutually. 
[0008]The invention according to claim 2 considers the electrode pattern on a substrate, and the 
electrode of a LED tip as the composition connected via the vamp, and has the operation that 
the manufacturing method using the flip chip method is applicable. 

[0009]The invention according to claim 3 is an organic fluorescent substance in which said 
fluorescent substance becomes 1 intramolecular from the compound containing at least one 
aromatic ring-like molecule, and an organic fluorescent substance has the operation that the 
dissolution and distribution are easy, to a solvent, resin, etc. 

[0010]Said fluorescent substance the invention according to claim 4 to 1 intramolecular 
centering on at least one type or a transition metal ion, It is an organometallic complex 
fluorescent substance which consists of a compound which makes an organic molecule or an 
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inorganic molecule a ligand, and an organometallic complex fluorescent substance has the 
operajiorj.that the dissolution and distribution are easy, to a solvent, resin, etc. 
[0011] Hereafter, an embodiment of the invention is described using drawin g 1 . 
[0012](Embodiment) Drawing 1 is a sectional view showing the composition of the semiconductor 
light emitting element by an embodiment of the invention, The LED substrate which 1 becomes 
from a zener diode in drawing 1, the LED tip in which 2 consists of a GaN system compound, A 
vamp for 3 to connect the anode wiring and the cathode wiring, and the electrode of LED tip 2 
which were formed in LED substrate 1 , and 4 are the fluorescent substances covered so that 
the perimeter of LED tip 2 might be covered. The mounting method which used the wire other 
than flip chip mounting which connects anode wiring and cathode wiring, and the electrode of 
LED tip 2 using the vamp as a means can also be used, 

[0013]The example of the manufacturing process of this semiconductor light emitting element is 
explained according to process drawing shown in drawing 2. As shown in drawing 2 ( a). LED tip 2 
was formed of processes, such as flip chip bonding (FOB) or wirebonding, on LED substrate 1, 
and has adhered to the state where LED tip 2 came floating on LED substrate 1 by the vamp 3. 
[0014]Next, as shown in drawing 2 (b). the fluorescent substance 4 is formed on LED substrate 1 
so that the perimeter of LED tip 2 may be covered. 

[0015]Next, as shown in drawing 2 (c), rotation grinding of the film of the formed fluorescent 
substance 4 is carried out by the grinding tool 10. 

[0016]Finally, as shown in drawing 2 (d). dicing is carried out with the cutter 11 and it cuts into 
each LED element. 

[0017]The fluorescent substance 4 is formed in the surroundings of LED tip 2 of the above 
process. 

[0018]The following techniques can be used as a method of forming the fluorescent substance 4 
of drawing 2 (b). 

(1) screen printing — this is the method of carrying out pattern printing of the paste which 
dissolves and distributed coloring matter through a mask. 

(2) an inkjet method — this is methods, such as heating, compression, and voltage impressing, 
and is the method of spraying the ink which dissolved and distributed coloring matter. 

(3) an electrostatic adsorption process — this electrifies the granular material (solid) of coloring 
matter, and make it stick to the LED upper surface electrostatically, and it coats it after that. 

(4) the dispersion method in resin — this dissolves and distributes coloring matter for LED in 
wrap resin, and perform mounting of resin by potting, casting, etc. 

(5) the LB method — this is the method of making it adhere at the same time bipolar-sexuality- 
ize coloring matter, and give surface activity, it carries out water surface deployment, it makes a 
monomolecular film and it pulls up the film by a LED substrate. 

(6) the cast method — this carries out the cast (dropping) of the resin which dissolves and 
distributed coloring matter, forms it, rotates a substrate, and thin-film-ize it. 

(7) the film sticking method — this sticks the film which dissolved beforehand and cuts it the 
whole chip LED. 

(8) a sedimentation method — this is the method of pouring resin into a crevice and making a 
coloring matter solid sedimenting there. 

(9) vacuum deposition — it is the method of thin-film-izing said coloring matter to 5 nm - 5 
micrometers of thickness, and this is homogeneous and the point of being hard to generate a 
pinhole to a vacuum deposition method is desirable. When using this vacuum deposition for thin 
film-ization, it changes with the kind of pigment compound to be used, the crystal structure 
made into the purpose of a molecule deposited film, and meeting structures. 

[0019] 

[Example]Hereafter, the example of this invention is described. 

[0020](Example 1) The example which used the fluorescent substance 4 as the organic 
compound is described. As an organic compound, the compound containing at least one aromatic 
ring-like molecule is used for 1 intramolecular. There are perylene, a coumarin, eosine, rhodamine 
6G, etc. in this compound. 

[0021]The chemical formula of these compounds is as follows. 
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[0022] 
[Formula,^] 




[0023] 
[Formula 2] 

7 V \) > 




[0024] 
[Formula 3] 



© e 

A/a 0 



- 6r e 



A/a 



[0025] 
[Formula 4] 

CzHs-NH 



HsC 




6 



NHCCzHs) 



C-O-CzHs 



[0026]These compounds act as a source of the photoelectron which changes when this aromatic 
ring-like molecule shows a fluorescence by including at least one aromatic ring-like molecule, it 
is excited with the light from a LED tip, and the effect of showing a fluorescence of long 
wavelength more is acquired. 

[0027](Example 2) The example which made the fluorescent substance 4 the organometallic 
complex is described. As an organometallic complex, the ligand and compound consisting mainly 
of at least one type or a transition metal ion are used for 1 intramolecular. [ molecule / an 
organic molecule or / inorganic ] There are Eu(TTA) 3 Phen, Tb(acac) 3 Phen f etc. in this 
compound. 

[0028]The chemical formula of these compounds is as follows. 

[0029] 

[Formula 5] 
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Eu (TTA)j phen 




[0030] 
[Formula 6] 




[0031]ln these compounds, by including the ligand and compound consisting mainly of at least 
one type or a transition metal ion in 1 intramolecular, [ molecule / an organic molecule or / 
inorganic ] This ligand carries out the operation which draws the electron of a central metal near 
to the ligand side, or turns it down, the transition electron of a central metal is affected, and the 
effect of showing a fluorescence is acquired. 
[0032] 

[Effect of the Invention]As mentioned above, it covered with this invention so that the perimeter 
of the LED tip mounted in the shape of substrate convex in the fluorescent substance which 
consists of a substance which is excited with the light which emits light from a LED tip, and 
produces luminescence by the side of long wavelength rather than the excitation light might be 
surrounded. 

Therefore, the advantageous effect that a fluorescent substance portion is excellent in light 
transmission, high-intensity can be obtained and chromaticity management is excellent in high 
degree of accuracy and endurance is acquired. 

[0033]The manufacturing method using the flip chip method is applicable by considering the 
electrode pattern on a substrate, and the electrode of a LED tip as the composition connected 
via a vamp. 

[0034]A fluorescent substance with easy dissolution and distribution can be used for a solvent, 
resin, etc. by using said fluorescent substance as the organic fluorescent substance which 
becomes 1 intramolecular from the compound containing at least one aromatic ring-like 
molecule. 

[0035]A fluorescent substance with easy dissolution and distribution can be used for a solvent, 
resin, etc. by using said fluorescent substance as the organometallic complex fluorescent 
substance consisting mainly of at least one type or a transition metal ion which consists an 
organic molecule or an inorganic molecule of a ligand and a compound at 1 intramolecular. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]The sectional view showing the composition of the semiconductor light emitting 
element by an embodiment of the invention 

[Drawing 2] Process drawing showing the manufacturing process of the semiconductor light 
emitting element in an embodiment of the invention 
[Description of Notations] 

1 LED substrate 

2 LED tip 

3 Vamp 

4 Fluorescent substance 

1 0 Grinding tool 

11 Cutter 



[Translation done.] 



http://ww4.ipdl.inpit.goop/cgi^^ 2008/06/17 



